The education and training of those proposing to use live vertebrate animals for scientific purposes is assuming an increased -and welcome-prominence.
The formal basis for this increased attention is European legislation and, in the UK, the Home Office response to it. LASA has been considering what instruction should be provided for the different professional groups seeking to work with laboratory animals in different areas of employment. The resulting guidance is intended to facilitate the development of high standards of training throughout these various situations. This should not only assist in the process of obtaining authority under the Animals (Scientific Procedures) Act 1986 but also contribute more widely to the progress of laboratory animal science and welfare.
The 1986 Act is in compliance with the European Communities Council Directive 86/609/EEC. Article 14 ofthis Directive requires 'appropriate education and training' for 'Persons who carry out experiments or take part in them and persons who take care of animals used for experiments, including duties of a supervisory nature' and that 'In particular, persons carrying out or supervising the conduct of experiments shall have received instruction in a scientific discipline relevant to the experimental work being undertaken and be capable of handling and taking care of laboratory animals'.
The Federation of European Laboratory Animal Science Associations
(FELASA) has proposed that such persons can be considered as falling into 4 Categories: A-animal care technicians; B-persons carrying out animal experiments; C-persons responsible for directing animal experiments; D-laboratory animal science specialists. It has so far issued recommendations for Category C. A LASA Workshop in March 1991 considered that personal and project licence holders under the UK Act fell into Categories Band C, largely respectively but without a sharp boundary between the two.
More or less coincident with that Workshop, the Home Office issued a discussion document Act 1986, re- issuing it with minor changes in May 1991.
Education and training of personnel under the Animals (Scientific Procedures)
The document was drafted with the FELASA Category C proposals in mind and indicated that evidence of formal training or the equivalent would shortly be required from those applying for personal licences under the Act. A year later the requirement would be extended to applicants for a project licence. Other groups were identified for whom training was considered appropriate. Topics on which evidence of instruction was likely to be required were listed as subject-area modules for each of the groups of people identified as seeking to work in various capacities in relation to the Act. The topic:s were not set out in the form of model courses but as a list limited to what could properly be required under the provisions of the UK Act.
The Home Office identified 7 groups, 'target audiences', for instruction: 'Personnel with administrative responsibility (certificate holder, Home Office liaison officer); Well trained! experienced animal workers (veterinary surgeon, qualified animal technologist, experienced foreign researcher); Non-licenced animal users (those carrying out non-regulated procedures or humane killing); Undergraduates under close supervision (working on educational projects); Personnel performing minor non-surgical procedures, brief terminal procedures under anaesthesia; Personnel performing major surgical procedures under terminal or recovery anaesthesia; Project licence holders' .
LASA based its recommendations on the Home Office 1991 discussion document and the FELASA proposals, and has further taken into account the proposals of its own 1984 working party and the requirements adopted in 1987 for the accreditation of courses by the Institute of Biology on the advice of a panel of senior academic and industrial scientists.
Since the Committee reported to LASA Council the Home Office has in February 1993 superseded its 1991 document by a definitive Statement of Home Office policy with the same title. This takes account of suggestions received in response to the discussion document, including the draft of these LASA recommendations. Apart from minor alterations to layout, wording and the order of items (now called 'elements'), as the Home Office observes 'It has not proved necessary to make substantial changes to the proposals set out in the discussion document'. Perhaps the most obvious has been to reduce from 7 to 6 the 'target audiences' by omitting 'Well trained! experienced animal workers (veterinary surgeon; qualified animal technologist; experienced foreign researcher)'. Instead, what training exemptions are likely to be considered on an individual caseby-case basis for new applicants for a licence, for extension of existing authority, or for those returning to animal work after absence from it, LASA recommendations on education and training are set out in some detail in the extended paper and Appendix B to it. The educational modules themselves now constitute Appendix A. 'Applicants for Personal Licence after 1 April, 1994 will be required to have successfully completed an accredited training programme' while 'New applicants for Project Licences after April, 1995 will be required to have successfully completed' at least certain specified modules. 'The Accreditation Scheme for training programmes for personnel working under the Animals (Scientific Procedures) Act 1986, operated by the Institute of Biology, is currently recognized for this purpose.'
The wording of the definitive 1993 Statement of Home Office policy has been adopted here, and the proposals from all 4 sources are listed and compared in the concordance appended to these recommendations.
LASA presents its conclusions as an itemized commentary below each Home Office module, interpreting topics in somewhat greater detailparticularly evident for Module 4-with the different audiences in mind. More significant differences from the Home Office framework are noted in italics. While there will be a significant common core to anyone Home Office module, the same subject may require different treatment for these various audiences. The recommendations are intended to indicate practical course contents-'course' here meaning either a coherent programme of instruction or an accumulation of the required knowledge by other means.
Of the different target audiences, broad equation can be made between personal licence holders and FELASA Category B, and between project licence holders and Category C, with many 'unlicensed animal users' falling within Category A. These relationships could be significant in (UKCCCR, 1988) . Guidelines on the use of animals in scientific investigations (Biological Council, 1987) . Summary of the law relating to farm animal welfare (MAFF, 1992 
ANIMAL BEHA VlOUR, BIOLOGICAL SCIENCE AND STANDARD BIOLOGICAL PROCEDURES
The student should understand:
Behaviour in relation to biological science.
12.1.1 The principle that the behaviour of the whole animal may be seen as a biological phenomenon in its own right. 12.1.2 How animal behaviour can be dependent upon: a) the evolutionary history of the species, b) the genetic influences within the species, c) physiological, pharmacological and other internal processes, d) environmental events, including those provided by other animals and e) past experience of the individual. 12.1.3 That the natural phenomenon of behaviour is influenced at all times, not merely when an experimenter intends to influence it. 12. 1.4 That an awareness of behavioural dispositions is desirable when organizing a laboratory and when conducting standard biological procedures. 12.1.5 Formulation of appropriate questions that can be addressed by specific studies of animal behaviour. 12.1.6 The general Home Office restrictions on behavioural experiments which may result in pain or suffering for animals. 12.1.7 The potential influences on behaviour resulting from general laboratory procedures. 12.1. The methods for disposal of carcases.
Disposal by maceration and incineration. Precautions required if radioactive isotopes have been used.
Precautions required if the animal is infected. II

PRACTICAL ASPECTS OF NON-SURGICAL EXPERIMENTAL PROCEDURES
Practicaltechniquesof administrationof substances.
11.1.1 And can perform oral administration via a stomach tube. 11.1.2 And has been shown parenteral inoculation by the subcutaneous, intradermal, intraperitoneal, intramuscular and intravenous routes. 11.1.3 And be aware of intranasal inoculation and external applications. 
The withdrawal of body fluids.
The objectives of anaesthesia and analgesia and describe the means of achieving them.
14.3.1 The importance of the elimination of pain, of restraint and immobilization, and of relaxation of muscles. 14.3.2 And be aware of the importance of maintenance of internal homeostasis during anaesthesia. 14.3.3 Ways in which anaesthesia or analgesia may be achieved. 14.4 Definitions of local and regional analgesia.
14.4.1 The indications for local analgesia, field anaesthesia, perineural injection and spinal block. 14.4.2 The properties of procaine and lignocaine. 14.4.3 The techniques used in local and regional analgesia.
14.5 The indications for the use of preanaesthetic medication (pre-medication) and postanaesthetic medication.
14.5.1 The importance of the animal being calm and the role of regular handling in achieving this. 14.5.2 The use of sedatives and tranquillizers alone or in combination with local or regional analgesia and as an adjunct to general anaesthesia. 14.5.3 The role of anticholinergic drugs. 14.5.4 The role, value and limitations of analgesics during and after anaesthesia. 14.5.5 The importance of after-care.
14.6 The principles of general anaesthesia.
14.6.1 How to prepare the animal for anaesthesia. 14.6.2 The stages of anaesthesia. 14.6.3 Recovery from anaesthesia.
Some anaesthetic agents given by injection.
14.7.1 The contraindications concerning administration of anaesthetics by the oral or rectal routes, except in special circumstances. 14.7.2 The routes available for injection in each species. 14.7.3 Administration by simple injection, pulse injection or infusion. 14.7.4 The use of barbiturates of the ultra-short metabolizable (methohexitone) type; the short-acting redistributed (thiopentone) type and the mediumacting (pentobarbitone) type. 14.7.5 The steroid-type parenteral anaesthetics, alphaxolone/alphadolone, propanidid and ketamine. 14.7.6 The morphine-like analgesics which are used in combination with other drugs to produce neuroleptanalgesia.
Some principles of inhalation anaesthesia.
14.8.1 The advantages and disadvantages of inhalation anaesthesia. 14.8.2 Respiratory and circulatory physiology in relation to inhalation anaesthesia. 14.8.3 And apply this knowledge to gaseous exchange in open, closed and semi-closed systems. 14.8.4 The respiratory parameters such as respiratory rate, tidal and minute volume. 14.8.5 The techniques and equipment necessary for inhalation anaesthesia. 14.8.6 Use of the gaseous inhalation agents nitrous oxide, cyclopropane, and carbon dioxide. 14.8.7 Use of the volatile inhalation agents diethyl ether, halothane and methoxyflurane.
see also 15.6, 5.3
The need for constant reappraisal of the scientific value of, and ethical justification for, experiments likely to cause pain or distress, and the desirability of avoiding any experiments for which non-sentient alternatives are possible. How the numbers of animals used can be kept to a minimum by good standards of husbandry and good experimental design. 
SUPPLY OF LABORATORY ANIMALS
The general organization of the supply of animals.
4.1.1 The meanings of some terms likely to be encountered in the breeding of laboratory animals, e.g. closed colony, inbreeding, dated mating, fostering. 4.1.2 The constraints on supply of laboratory animals, e.g. biological, economic and legal factors. 4.1.3 The age/bodyweight relationships at weaning, puberty and adulthood of: the non-inbred mouse and rat; the guinea pig; a small and a large breed of rabbit; the cat and the beagle. 4.1.4 That orders for experimental animals must be in conformity with the factors stated in 4.1.2 and 4.1.3
QUALITY CONTROL OF ANIMALS
The student should understand: Administration of test substances.
GENERAL ASPECTS OF THE ADMINISTRATION OF DRUGS AND OTHER SUBSTANCES.
9.1 Thepurposes of experimentaldrug administration. 
The preparation of the animal.
9.4.1 The need for conditioning and acclimatization to laboratory conditions. 9.4.2 The normal or special nutritional requirements of the animal in relation to the study being undertaken.
9.5 The preparation of the drug.
9.5.1 The importance of the identity, purity, quality and stability of the material. 9.5.2 The limits to the volume of material that can be administered. 9.5.3 The types and characteristics of vehicles used for administering substances.
9.5.4 The tolerable ranges of pH for substances to be administered. 9.5.5 The principles governing the rates of absorption of substances. 9.5.6 The principles governing the rates of excretion of substances. 9.6 Routesfor the administration of drugs to the animal. 9.7 Experimental design with reference to experimental drug administration. 9.7.1 The need for careful planning of experiments and for their statistical evaluation.
9.8
The relationship between drug administration and variability in environmental and biological factors. Microbiology, health and disease.
5.3.1 That animals should be regularly checked for their state of health. 5.3.2 The possible existence of latent and sub-clinical disease.
5.4
The ways in which the introduction of unwanted micro-organisms occurs and how this may be prevented. 5.4.1 Possible sources and routes of infection. 5.4.2 Methods for contamination control and prevention. see also 3.4.4, 3.6, 3.6.1,10.5,6.2.3,6.4.3,15.2.8, 15.5.1, 5.3. Note:
Reprints of this report are available free of charge from The Secretary, LASA, clo Institute of Biology, 20 Queensberry Place, London SW7 2DZ, UK
